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Assessment Approach 

• Ecological Classification 

– Local and Landscape-Level Ecosystems 

• Conceptual Modeling 

– Process and Pathway Models 

• Monitoring (nice to have some field data) 

• Landscape Change Analysis (time-series 

analysis of historical airphotos) 

• General Predictions (Transition Probabilities) 

 



Ecosystems Map for ARCN 

 



Ecological Aggregation 
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Hillslope Conceptual Model 
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Thermokarst 



 

Shrub and Forest Expansion 



1978 1995 

Historical Rates of Change 
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Lichen Loss and Shrub Increase– Noatak Basin 

1909 – Phillip Smith 

Repeat Photography 



 

2006 Photo by Torre Jorgenson 



1909 – Phillip Smith 



 

2006 Photo by Torre Jorgenson 
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Floodplains as Migration Corridors 



Alder on Lower Colville Floodplain 



Modeling Change with Transition Probabilities 

Historical Rates 
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Transition 
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Future 

Temperature 

Increase 

Climate 

Sensitivity Factor  

(2x, 1x, 0.5 x) 

Initial 

Area 

Transition 

Probability 

Predicted 

Area 

Alpine glaciers high sensitivity with positive feedbacks, 2x 

Riverine tall shrub, low sensitivity dominated by numerous other factors, 0.5x 



Predicted Ecosystem changes, 2000-2100 



Alpine Changes, 2000-2100 



Bayesian Network Modeling 
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Ecosystems of Northern Alaska 

From Habitats to Habitat Use 
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Potential Habitat Use by Threatened
or Endangered Species

Spatial modelling based on the mapping of ecosystems of Northern Alaska by ABR and TNC.
Projection: Albers Equal-Area Conic (Central Meridian: -154°, Reference Latitude: 50°,
Standard Parallel 1: 68°31', Standard Parallel 2: 70°54');  Datum: NAD 27

ABR file: NoAk_TES_Hab_Use_02-161.mxd, 19 May 2003
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HABITAT USE BY THREATENED OR ENDANGERED SPECIES:

The map links the evaluation of habitat use by two threatened
species (Spectacled and Steller’s eiders) to the map of 36 ecotypes

(habitats). The map displays the distribution of habitats that are
important to these threatened species. The index was computed

as the highest use rank (0–3) for either species in each habitat.
Actual distributions are much less than modeled distributions.

B e a u f o r t   S e a

Documented breeding ranges based on
Larned et al. (2003) for Spectacled Eiders

and on Ritchie and King (2003) for Steller's
Eiders. Total range poorly known.
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FUTURE EFFORTS 

• Refine transition probabilities with 

additional data compilation 

• Develop proto-type spatial model for 

few select ecotypes 

• Predict bird and mammal responses 

based on habitat availability 


